Allogeneic, male MSCs were isolated from canine bone marrow aspirates as previously described [1] . Briefly, the aspirates were passed through a density gradient to eliminate undesired cell types. The remaining cells were cultured in low glucose DMEM (Gibco, Carlsbad, CA) with 10% fetal bovine serum (FBS), 100 U/mL penicillin G, and 100 μg/mL streptomycin. Hematopoietic cells, fibroblasts, and other non-adherent cells were eliminated during media changes. The remaining purified MSCs population was further expanded (1:3 at each passage) for subsequent experiments.
In vitro migration and differentiation assays
To assess the migration capacity of MSCs, a 24-well transwell dishes (Millipore, Billerica, MA) with 8-μm pore filters was utilized. A total of 1×10 4 MSCs was added to the upper chamber, and 600μL DMEM plus 5% FBS with or without additional growth factors was added to the bottom chamber. After incubation for 12 hours at 37°C, the cells on the upper face were removed by a cotton wool swab. The remaining cells were fixed by 4%
paraformaldehyde for 20 minutes. Finally, the membrane was transferred onto glass slides, putting the lower face on the top, and cells were stained with 4,6-diamidino-2-phenylindole (DAPI, Sigma-Aldrich, Saint Louis, MO). The number of migrated cells was counted via fluorescent microscopy (Nikon Eclipse TE2000-S microscope, Nikon, Tokyo, Japan). Each assay was performed in triplicate. The migration ability of MSCs was determined in the presence of 1) 50 ng/mL bFGF, 2) 20 ng/mL vascular endothelial growth factor (VEGF), 3) 2 ng/mL insulin-like growth factor (IGF-1), or 4) medium alone. All growth factors were purchased from Pepro-Tech (Rcky Hill, NJ). All experiments were tested under normoxic and hypoxic conditions. The normoxic chamber was filled with a gas mixture of 5% CO2, 21%
O2, and 74% N2, and the hypoxic chamber contained 5% CO2, 1% O2, and 94% N2. Both chambers were regulated at 95% saturated humidity. 
MI model
Adult male mongrel dogs weighing 15-20 kg (Weitonglihua Experimental Animal Center, Beijing, China) were subjected to MI via ligation of left anterior descending (LAD) coronary artery and diagonal branches. All animals were anesthetized by intravenous 3% pentobarbital sodium (1 mg/kg) and maintained with isoflurane (1.5-2.0%). The animals were intubated and mechanically ventilated (Newport NMI Wave E200, Covidien, Plainfield, IN).
A small left thoracotomy through the fifth intercostal space was performed to expose the heart using a sterile technique. The LAD was isolated distal to its first diagonal branch, and ligated with a 3.0 polypropylene suture, with continuous monitoring of blood pressure and ECG. Lidocaine (1 mg/kg) was injected intravenously when necessary to terminate arrhythmias. Additionally, ligation of the diagonal branch was performed to decrease collateral flow to the infarct area. After hemodynamic stability was achieved, the pericardium and chest were closed, and the animals were allowed to recover.
Retrograde coronary venous infusion
At one week after infarction, all surviving animals underwent retrograde infusion of 10 mL 
Morphology and histology
After final echocardiography study, each animal was euthanized with intravenous potassium chloride. Cardiectomy was performed, and specimens were fixed in 10% buffered formalin.
Thereafter, the LV myocardium was transversely sliced into 5 rings of 1.0 to 1.5-cm thickness along the apical-basal axis. For morphologic analysis, infarct wall thickness was measured at the level of the papillary muscle, and calculated as a percentage of septal wall thickness.
Each ring sliced was separated into 8 portions, including the anterior, anterolateral, lateral, posterolateral, and posterior LV free wall; anterior, mid, and posterior interventricular septum. Representative heart samples from the infarct, border, and remote zones were obtained, fixed in 10% formalin, embedded in paraffin, and sectioned (5 μm). Hematoxylin and eosin, and Masson trichrome staining were performed as described [3] . Fibrotic area was calculated by the proportion of collagen-stained areas to total tissue area. Five randomly selected areas from each section were acquired and averaged. Images were analyzed in a blinded manner via Image Pro Plus 5.0 (Nikon, Tokyo, Japan).
Blood vessel density was determined at the border zone of the myocardium by immunohistochemistry. In brief, paraffin-embedded sections were deparaffinized, rehydrated, and exposed to boiling citrate buffer (pH=6) for antigen retrieval, followed by overnight 
